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of the tensions at the two ends of an infinitely small arc, along tfie normal through its middle point, is directly opposed and is equal to the normal applied force, and is equal to the whole amount of it on the arc. For the plane of the tangent lines in which those tensions' act is (§ 12) the plane of curvature. And if 6 be the angle between them (or the infinitely small angle by which the angle between their positive directions falls short of ?r), and T the arithmetical mean of their magnitudes, the component of their resultant along the line bisecting the angle between their positive directions is aTsin £#, rigorously: or TO, since B is infinitely small Hence T6=NBs if &s be the length of the arc, and JV$s the whole amount of normal force
applied to it..   But (§ 9) 0 = ~ if p be the radius of curvature j and
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therefore                               — =-=,
P      -L which is the equation stated in words- (3) above.
597.    From (i) of § 596, we see that if the applied forces on any particle of the cord constitute a conservative system, and if any equal infinitely small lengths of the string experience the same force and in the same direction when brought into any one position by motion of the string, the difference of the tensions of the cord at any two points of it when hanging in equilibrium, is equal to the difference of the potential (§ 504) of the forces between the positions occupied by these points.   Hence,] whatever the position where the potential is reckoned zero, the tension of the string at any point is equal to the potential at the position occupied by it, with a constant added.
598.    From § 596 it follows immediately that if a material particle of unit mass be carried along any catenary with a velocity, /, equal to T, the numerical measure of the tension at any point, the force upon it by which this is done is in the same direction as the resultant of the applied force on the catenary at this point, and is equal to the amount of this force per unit of length, multiplied by T".    For denoting by 5 the  tangential, and (as before)  by N the   normal component of the applied force, per unit of length at any point JP of the catenary, we have, by § 596 (i), .$ for the rate of variation of s per unit length, and therefore Ss for its variation per unit of time.
That is to say,                  s=Ss = ST,
or (§ 225) the tangential component force on the moving particle is equal to ST. Again, by § 596 (3),
p     p
or the centrifugal force of the moving particle in the circle of curvature of its path, that is to say, the normal component of the force on it, is equal to NT. And lastly, by (2) this force is in the same direction as N, We see therefore that the direction of their use and mode of appli--cation.
